Pro-apoptotic cell death genes, hid and reaper, from the tephritid pest species, Anastrepha suspensa.
Pro-apoptotic proteins from the reaper, hid, grim (RHG) family are primary regulators of programmed cell death in Drosophila due to their antagonistic effect on inhibitor of apoptosis (IAP) proteins, thereby releasing IAP-inhibition of caspases that effect apoptosis. Using a degenerate PCR approach to conserved domains from the 12 Drosophila species, we have identified the first reaper and hid orthologs from a tephritid, the Caribfly Anastrepha suspensa. As-hid is the first identified non-drosophilid homolog of hid, and As-rpr is the second non-drosophilid rpr homolog. Both genes share more than 50% amino acid sequence identity with their Drosophila homologs, suggesting that insect pro-apoptotic peptides may be more conserved than previously anticipated. Importantly, both genes encode the conserved IBM and GH3 motifs that are key for IAP-inhibition and mitochondrial localization. Functional verification of both genes as cell death effectors was demonstrated by cell death assays in A. suspensa embryonic cell culture, as well as in heterologous Drosophila melanogaster S2 cells. Notably, heterologous cell death activity was found to be higher for Anastrepha genes than their Drosophila counterparts. In common with the Drosophila cognates, As-hid and As-rpr negatively regulated the Drosophila inhibitor of apoptosis (DIAP1) gene to promote apoptosis, and both genes when used together effected increased cell death activity, indicating a co-operative function for As-hid and As-rpr. We show that these tephritid cell death genes are functional and potent as cell death effectors, and could be used to design improved transgenic lethality systems for insect population control.